The concept of Higher-Order Thinking Skills (HOTS) is one of the highlighted aspects in producing human capital of high quality. However, the level of HOTS among students in Malaysia is still at a lower stage. Among the causes of this problem is the learning strategy used in classroom, which is less effective in creating and enhancing HOTS optimally. Therefore, the main focus in this study was to investigate the potential role of an inductive reasoning strategy using Geogebra in increasing the students' level of HOTS. Besides, it also aimed to identify the relationship between HOTS and students' inductive reasoning for the topic of Graphs of Functions II. The design of study was quasi-experimental which involved 94 form-four students from a secondary school in Johor. The sample of this study was divided into three groups: (1) Treatment Group 1 (inductive reasoning strategy using Geogebra); Treatment Group 2 (inductive reasoning strategy); and (3) a control group (conventional). The instrument of the study comprised a set of HOTS questions and a worksheet based on an inductive reasoning strategy using Geogebra. Using the Multivariate Analysis of Variance (MANOVA), it was found that the overall HOTS level of the students, which included applying, analysing, evaluating and creating skills, could be enhanced through this strategy. The findings also show that there was a positive relationship between HOTS and inductive reasoning. In conclusion, an inductive reasoning strategy can provide positive impacts on students' HOTS in the topic of Graphs of Functions II.
Introduction
Mathematics is one of the most emphasised subjects in school that complements the development of science and technology. Therefore, enhancing the knowledge of Mathematics is important in order to produce human capital that is equipped with 21 st century skills and can compete at an international level. [1] states that Mathematics involves not only mastering basic concept and skills, but also understanding thinking skills in Mathematics, applying various problem-solving skills, creating communication in Mathematics, and instilling positive values.
Students' HOTS in Malaysia
HOTS is a continuation of the Integrated Primary School Curriculum (KBKK) and it puts thinking skills at a higher level [2] [3] . In this highly competitive era, students have to think at a higher level in receiving new information, organising and storing information in a long-term memory, making connections between new information and existing knowledge, and processing the information to solve a problem [4] [3] . Many researchers have shown that the Malaysian students are yet to master the four HOTS skills highlighted in a revised Bloom Taxonomy, which are the skills of application, analysis, evaluating and creating. [5] states that the Malaysian students are facing difficulties in applying what they have learned in school into their real life. This statement is supported by [3] who has proven that the Malaysian students are having problems in integrating their existing mathematical knowledge and also in applying a suitable strategy in solving a problem. Moreover, the students are also facing problems in analysing information because of their weakness in making inferences and providing evidence to support a statement. [3] states that most students can understand the question, retrieve information and investigate the information. However, they fail to make generalisations or connections between the information, leading to a failure in making an accurate conclusion. This proves that the students' capability in solving questions that require an analysis is still at a low level.
Some studies also report that the Malaysian students' evaluating level is still low; the students are claimed to be weak in the aspect of analysis because they are accustomed to the questions in the previous examination format that only emphasises the levels of remembering, understanding, applying and analysing [6] . [3] has also proven that Malaysian students are less skilful in answering questions on Mathematics that require evaluating. Consequently, the students are having problems in the aspect of creating because both new and existing knowledge should be applied, analysed and evaluated in order to create a solution for the problem [4] . Therefore, when the students are facing difficulties in applying, analysing and evaluating a problem, indirectly, they are also having challenges in making or creating a solution. This proves that the Malaysian students' level of HOTS is still low and also below the standard underlined by the Malaysia's Ministry of Education (MOE).
1.3
The potential role of an inductive reasoning strategy in HOTS An inductive reasoning strategy is one of the potential learning strategies that can be used to introduce students to basic concepts in obtaining clear visualisations while stimulating their HOTS [12] . According to [20] , reasoning processes like inductive reasoning can stimulate HOTS since the processes included in this strategy apply HOTS skills which are applying, analysing, evaluating, and creating. Through this strategy, students are able to use the highest cognitive level to stimulate HOTS. As stated in [21] , among the characteristics of HOTS are pattern discovery, complex application, interpreting information, solving problems in mathematical sentences, and understanding concepts. This is in line with inductive reasoning that is suitable in learning concepts that put greater emphasis on discovering patterns, interpreting information to make generalisations, and making analyses by finding similarities, differences and relations between the attributes [22] . Thus, this strategy has the potential to stimulate HOTS since there is a relationship between HOTS and an inductive reasoning strategy in the aspects of applying, analysing, evaluating and creating.
An inductive reasoning strategy is related to HOTS in the aspect of applying because this strategy requires students to build understanding based on their observations of specific examples. Based on this understanding, they will be able to master basic concepts and apply them in a new situation [23] [24] . Students will face problems in applying knowledge if the basic concepts are not fully mastered and the built understanding could not be used to solve a mathematical problem in a new situation. Moreover, this strategy can enhance students' analysing skills because they have to compare patterns and identify the relationship based on their observation before making a generalisation. According to [25] , inductive reasoning requires students to analyse given examples by investigating information according to components and making connections between these components. This process is highly potential in improving students' analysing skills, thus enhancing their HOTS.
An inductive reasoning strategy also has the potential to improve evaluating skills because students have to provide a justification for a generalisation made based on their observation. In this context, students not only state a generalisation but also verify the reasons for such a generalisation [26] . This process stimulates students' evaluating skills as they have to put forward considerations and provide justifications for their decisions. In conclusion, an inductive reasoning strategy has the potential to stimulate student's creating skills because they have to make predictions and build their own understanding based on their observation. According to [23] , students have to integrate the information retrieved based on their observation in order to create a conclusion. This process is related to the aspect of creating, which proves that, when students are exposed to inductive reasoning, their HOTS will be indirectly stimulated.
The potential role of Geogebra in HOTS
The 21st century learning, other than implementing HOTS in Mathematics, needs an educational resource aid based on technology, such as Geogebra, the dynamic geometrical software. The learning strategy using technology has been claimed to help students in mastering a two-way learning without fully depending on a teacher. Through Geogebra, students can learn actively, independently and flexibly through exploration, problem-solving and reasoning [27] [28] . Moreover, it can make mathematical concepts more interesting and understandable through visualisation because there are interesting and colourful texts and graphics in Geogebra. Geogebra is dynamic mathematics software and is suitable to be used at all educational levels. This software is different compared to most mathematics software as they are more focused on geometry. Uniquely, this software is interactive and user-friendly. It also focuses on geometry, algebra and calculus [29] [30] . According to [31] , Geogebra can make points, lines, graphs, polygons, translation and other functions more easily and accurately. The characteristics of Geogebra ease students in starting a construction activity from easy to complex ones, and also in investigating the constructions.
The use of Geogebra has improved students' HOTS because, according to [32] , students are encouraged to think critically and creatively while exploring. This helps students to make assumptions, predictions and hypotheses. Besides, students can also clearly relate their existing knowledge to the new one through visualisation. [33] state that learning using Geogebra can increase students' mental processes towards a higher lever and give students the chance to build, explore and observe geometrical characteristics. Geogebra also has the potential to enhance students' understanding of concepts [34] [32] [35] [36] . Geogebra gives clear information by providing images and graphics which are helpful to aid students in understanding a particular concept. This leads students to enhance their HOTS after mastering the basic concept of a topic. Since there are many advantages of inductive reasoning and Geogebra, this research was carried out to identify students' HOTS as a whole in the aspect of applying, analysing, evaluating and creating. It also examined the relationship between students' HOTS and an inductive reasoning strategy after using Geogebra.
Methodology
This research used a quantitative and quasi-experimental approach. A quasi-experimental approach with the non-equivalent group's pre-post-test design was used to test the efficacy of a programme when research samples were not distributed randomly [37] . To fulfil the research objectives, three Form-Four classes in one of the schools in Johor comprising 94 students were chosen as the research samples. The samples were divided into three groups:
 Treatment Group 1 (learning through an inductive reasoning strategy using Geogebra)  Treatment Group 2 (learning through an inductive reasoning strategy)  A control group (conventional learning).
The sample of activities are shown in Appendix 1. HOTS Test Set for Graphs of Functions II was used to answer the first research objective. The pre-and post-tests on HOTS were used to study the efficacy of the learning strategy towards HOTS in the aspect of applying, analysing, evaluating and creating. The HOTS questions are as shown in the Table 1 . Table 1 .
HOTS Questions
Applying Question
Analysing Question

Evaluating Question
Creating Question
This test was self-constructed by the researcher based on the concept of Graphs of Functions II. The students' answers were checked using a scoring rubric constructed based on the Score Specification Table proposed by [38] . Validity tests for the content of the HOTS test and the scoring rubric were carried out by three experts chosen based on their expertise and qualification in the field of Mathematics. Improvements were made based on the comments and suggestions given by the experts. Seven sets of worksheet were used to introduce an inductive reasoning strategy to Treatment Group 1 and Treatment Group 2. These sets were constructed based on the inductive reasoning steps proposed by [39] . Emphasis was given on the concept of graphs and the effect of constant and parameter on four types of graphs of functions, which are linear, quadratic, cubic and reciprocal graphs. According to [12] , students have to be exposed to building concepts and making connections between concepts in order to get a wider view that helps stimulate their HOTS. The types of tasks designed in these sets were finding the differences or similarities among attributes (characteristics) and identifying the relationship. As stated by [22] , this kind of task can be used to stimulate HOTS. A four-point scoring rubric was also constructed based on the Score Specification Table by [38] . The rubric was used so that the researcher could check the students' work accurately and fairly based on the indicators for each score. Content validity for the worksheet and the scoring rubric was done by three Mathematics content experts. Improvements were made based on the suggestions given by the experts before being distributed to the actual groups. Data retrieved from the HOTS test was ratio data that involves a scoring rubric. Therefore, the researcher used the Multivariate Analysis of Variance Test (MANOVA) to analyse the HOTS data. This particular analysis can study the effect of an independent variable on more multiple dependent variables in a particular data set [37] . The researcher used the Pearson correlation test (r) to study the relationship between inductive reasoning and the students' HOTS. The comparison of coefficient values was made between Treatment Group 1 and Treatment Group 2 in order to identify the level of relationship between inductive reasoning and HOTS in each group.
3
Research Finding
Finding on HOTS differences between groups
For this study, the MANOVA analysis was used to see whether there were significant differences between Treatment Group 1, Treatment Group 2 and a control group on the four HOTS aspects (applying, analysing, evaluating, creating). The Pillai's Trace value was used as a reference in the MANOVA analysis because the value is thorough and suitable to be used for groups with different numbers of respondents [40] . Then, the data analysis was carried out separately (Test of Between-Subjects Effect) for the four HOTS aspects. An analysis using Bonferroni alpha value of (0.05/4) = 0.0125 was carried out because the researcher wanted to get an accurate result. This Bonferroni alpha value was the result of the original significant value divided by the number of dependent variables used. The use of Bonferroni alpha value controls Type 1 Error that is common in research [41] [40] . Table 2 below shows descriptive statistical results for HOTS and all four aspects of HOTS for all three groups. Table 1 shows that the overall post HOTS mean value for Treatment Group 1 overtops the mean values for other groups (overall post HOTS mean: Treatment Group 1 = 11.63, Treatment Group 2 = 10.58, and Control Group = 8.74). This analysis also shows that the mean value for applying, analysing and creating skills for Treatment Group 1 overtops the other groups (post-applying mean: Treatment Group 1 = 3.25, Treatment Group 2 = 2.87 and Control Group = 2.23, post-analysing mean: Treatment Group 1 = 3.28, Treatment Group 2 = 3.13 and Control Group = 2.55, post-creating mean: Treatment Group 1 = 2.59, Control Group = 2.16 and Treatment Group 2 = 1.94). Nonetheless, the mean value for evaluating skills for Treatment Group 2 overtops the other groups (post-evaluating mean: Treatment Group 2 = 2.65, Treatment Group 1 = 2.50 and Control Group = 1.81). Table 3 illustrates the multivariate tests analysis which shows that there is a significant effect of independent variables for significant group [F (8,178) = 5.572, p < 0.05] on the four dependent variables overall. The results of the Multivariate Tests show that, overall, there is a major effect of GROUP on the four dependent variables. However, a separate analysis on dependent variables found that three out of four aspects have significant differences based on the level of Bonferroni alpha (0.05/4 = 0.0125). The MANOVA result in Table 4 shows that there are significant major effects on group on three dependent variables in this study, which are applying, evaluating and creating. The results show that, significantly, group is the factor of three HOTS aspects which are applying, [F (2, 91) = 9.96, p < 0.0125], evaluating [F (2, 91) = 6.25, p < 0.0125] and creating [F (2, 91) = 3.53, p < 0.0125]. This shows that group is the significant factor of applying, evaluating and creating based on the Bonferroni alpha level. In other words, the learning strategy used by all groups affects the ability of the students' HOTS in the aspects of applying, evaluating and creating. The R² value below the table shows that group only contributes up to 0.18 or 18% of changes in the post-applying dependent variable, 0.079 or 7.9% of changes in the post-analysing variable, 0.168 or 16.8% of changes in the post-evaluating dependent variable, and 0.109 or 10.9% of changes in the post-creating dependent variable.
Findings on the relationship between HOTS and inductive reasoning
Treatment group 1: To test this hypothesis, the researcher used the data from the post HOTS test and the worksheet based on the inductive reasoning strategy using Geogebra. This was conducted to see if there was a relationship between the two. The Pearson correlation test r analysis was used to study the relationship between these two variables. Based on the result of the Pearson correlation test, the correlation coefficient is r= 0.32 and it is a positive correlation although the relationship is weak [37] [42] . This finding shows that there is a relationship between the students' HOTS and an inductive reasoning strategy in solving mathematical problems after going through learning through the inductive reasoning strategy using Geogebra. However, the value of r = 0.32 does not show a strong relationship up to 32% between the two variables. To confirm the contribution of inductive reasoning towards the students' HOTS, the variance value of r 2 was used. In this study, the value of r = 0.32, so the variance value of r 2 = 0.1024. This value shows that only 10.24% of the HOTS levels are due to the inductive reasoning learning strategy using Geogebra. The rest 89.76% is due to other factors which could not be detected.
Treatment group 2: The Pearson correlation test r used to identify the relationship between HOTS and inductive reasoning shows coefficient correlation r = 0.30 and it is a positive correlation although it has a weak relation [37] [42] . The finding shows that there is a relationship between the students' HOTS and inductive reasoning in solving mathematical problems through an inductive reasoning strategy. Nevertheless, the value of r = 0.30 does not show a relationship of up to 30% between the two variables. To confirm the contribution of inductive reasoning towards the students' HOTS level, the variance value r 2 was used. In this study, the value of r = 0.30, thus the variance value r 2 = 0.089. This variance value indicates that only 8.9% of the HOTS level is due to an inductive reasoning learning strategy using Geogebra. The rest 91.1% is due to other unknown factors.
Discussions
Overall students' HOTS
Based on the findings of MANOVA, it was found that the factor of learning strategy has a significant effect on the students' HOTS. The finding shows that, overall, the HOTS level for Treatment Group 1 was higher than that of other groups. This finding proves that learning through an inductive reasoning strategy using Geogebra can enhance the students' HOTS level thoroughly. This is because Treatment Group 1 has an advantage in terms of the application of Geogebra in learning. Through Geogebra, it was found that this software can stimulate cognitive skills, increase the understanding of concept, and also enhance HOTS because students are given the chance to build their own understanding and explore more than what has been specified by the teacher. This statement is supported by [33] who assert that the use of Geogebra, if used well, can enhance the HOTS level as students can explore clearly through the visualisations provided by Geogebra.
Besides, an inductive reasoning strategy using a worksheet can also increase the students' HOTS level. This can be proven when the mean scores for post HOTS test for Treatment Groups 1 and 2 are higher than the mean of the control group. The inductive reasoning strategy is proven to stimulate HOTS because the students are actively involved in making generalisations on the basic concept of graphs based on the observation and analysis of the provided examples in the worksheet. This is in line with a statement by [21] who claim that, when students build their understanding of concept through the discovery of patterns, they are stimulating HOTS themselves. Hence, overall, this strategy can improve the understanding of concept and train students to use the highest level of their cognition. Therefore, it indirectly enhances the students' HOTS [20] [33] [43] [44].
4.2
The effect of students' HOTS on the applying skill Based on the result of a separate MANOVA analysis on dependent variables, it was found that the learning strategy factor has a significant difference in the applying skill. Findings show that the mean score for the applying skill of Treatment Group 1 is the highest as compared to other groups. This is because, after learning through an inductive reasoning strategy using Geogebra, students are able to understand the basic concepts of Graphs of Functions II and they can apply this knowledge in a different situation. Learning through the use of a worksheet which applies an inductive reasoning strategy was found to be able to stimulate the students' capability in the applying skill. According to [44] [20] [45] , this strategy helps students to get actively involved in making observations, finding patterns and making conclusions based on the information retrieved. Students can also visualise the shape of graphs in a better way. Although the worksheet provided focuses on learning the concept of graphs, it decreases the students' misconception towards the graphs shape. According to [21] [23] [12] , the learning of concepts is vital in promoting HOTS especially in the aspects of applying because, when students can master the concept well, they can use the knowledge to visualise graphs and solve questions in a different situation. Therefore, the mean scores of the applying skill for Treatment Group 1 and 2 are higher than that of the control group.
Furthermore, the mean score of the applying skill for Treatment Group 1 is higher than that of other groups because the Geogebra software used in learning helps a great deal in making observations and finding patterns based on the visuals created. This finding is in line with previous studies that has shown that visualisation can enhance the understanding of concepts and improve the application skill [34] [32] [35] [36]. This shows that Geogebra can help students to improve their understanding of concepts and apply their understanding in different situations.
The effect of students' HOTS on the analysing skill
The results of MANOVA on dependent variables found that the learning strategy factor does not have a significant difference in the analysing skill. However, a comparison of mean scores between pre-and post-HOTS test indicate that Treatment Group 1 shows a higher improvement since they can investigate the information retrieved using the stimulus more accurately and synthesise the information to answer new questions. For Treatment Groups 1 and 2, there is a high increase in their mean scores as compared to that of the control group. This is because the inductive reasoning strategy has trained them to conduct an investigation. The worksheet used has also trained the students to find similarities, differences and relations between graphs of functions. The investigation helps them make comparisons or differentiate changes in graphs of functions when a variable is manipulated. As a result, students are able to understand the relations of graphs of functions and the effect of constant on them [14] [25] . [12] states that, by establishing relations between the variables (as also practised in exercises), students can get a clear visualisation that helps them to analyse better. This finding proves that an inductive reasoning strategy can stimulate the students' analysing skill. The use of Geogebra also helps improve the students' analysing skill as they can vividly see the changes in the graphs' shape visually which in turn helps them make relations between changes in graphs and the constant [46] [47] . With the help of Geogebra, students can conduct activities such as categorising graphs, finding differences and similarities between graphs, and characterising graphs. These inductive reasoning strategy activities can help students to train themselves to stimulate their own analysing skill [25] .
The effect of students' HOTS on the evaluating skill
The result from a separate MANOVA analysis on dependent variables has also found that the learning strategy factor has a significant difference in the evaluating skill. The finding shows that the evaluating skill mean score for Treatment Group 2 is higher than that of other groups. This is because the students have gone through an inductive reasoning strategy in the worksheet. This strategy has trained them to fully focus in observing several examples given in order to find patterns and consequently make conclusions. The focus given has stimulated the students' cognitive skill in order to provide justifications and reasons for their decisions [48] . All these strategies help improve the students' evaluating skill. The finding from the evaluating skill shows that the mean score for Treatment Group 1 is lower than that for Treatment Group 2. This is potentially due to the use of Geogebra that has helped them focus on handling the software rather than on making judgement and justifications for their answers. [49] state that not all students are able to adapt themselves to Geogebra because some of them do not have basic knowledge and experience in programming. The students who have face this problem have indirectly paid less attention and made less effort in evaluating and making justifications to affirm their decisions. This situation has caused the mean score for Treatment Group 1 to be lower than that of Treatment Group 2. On the other hand, the control group is less skilful in evaluating because they are not pushed to think up to the evaluating level since they only depend on the information delivered by their teacher and the graph sketching on the graph paper. Because of that, the students in the control group are able to make the correct decision. However, they are unable to provide the reasons and justifications for their decision.
The effect of HOTS on the creating skill
An analysis from a separate MANOVA test on dependent variables found that the learning strategy factor has a significant difference in the creating skill. The finding shows that the mean score for Treatment Group 1 is higher than that of other groups. Since Treatment Group 1 has experienced learning through an inductive reasoning strategy using Geogebra, their score is higher than that of other groups. Inductive reasoning has potentially stimulated their cognitive level into the highest level, which is creating. Throughout the learning activity using a worksheet, the students are trained to make generalisations after observing and finding patterns and relations through the examples of graphs provided. This exercise helps students make prediction and stimulate HOTS in the aspect of creating. As a result, students are able to answer questions and handle the creating aspect better than the students in the control group [50] [51] . The Geogebra software also helps make learning more effective as it encourages the students to create their own creation through the adaptation of the interface provided [52] . The use of Geogebra has proven to stimulate students' HOTS including the creating skill [53] [54] . When students are regularly exposed to the environment that encourages them to create and predict the graphs' location when the variables are manipulated, their cognitive level is indirectly stimulated at the maximum level and this enhances their HOTS. Although the mean score for the creating skill of the control group is higher than that of Treatment Group 2, it was found that, based on the difference of the mean score for the pre-and post-test, the increase of score for Treatment Group 2 is higher than that of the control group. This finding proves that an inductive reasoning strategy can promote and enhance HOTS including the creating skill. When students are exposed to the skills of finding patterns and making observations in finding relations, this will lead them to make predictions and build solutions for problems [55] .
The relationship between HOTS and inductive reasoning
The findings show that there is a positive but weak relationship between HOTS and inductive reasoning for Treatment Group 1. The findings also show a positive yet weak relationship between HOTS and inductive reasoning for Treatment Group 2, but the correlation value is weaker than that of Treatment Group 1. There is only a 10% difference of the Pearson coefficient correlation value between the two groups. Although the relationship between the two is positive, the correlation is generally weak; the students have yet to master inductive reasoning given that the strategy is rarely practised in the classroom. According to [56] , students nowadays are not exposed to learning strategies that require them to build their own understanding. This is a challenge for the teachers to vary students' learning strategies, including inductive reasoning, so that the students' HOTS can be improved. The current study has observed that the students' HOTS can be enhanced during the learning process through an inductive reasoning strategy using Geogebra. However, the students' inductive reasoning skill is still at a low level because they are less skilful in reasoning.
Besides, the weak relationship between the students' HOTS and inductive reasoning is due to the learning style through a worksheet that puts greater emphasis on learning a concept rather than solving a problem. This has hindered students from training themselves to use inductive reasoning in solving HOTS problems. Students are only trained to promote HOTS without solving HOTS problems. According to [57] [58] , HOTS has a strong relationship with problem-solving; HOTS can be promoted if students are exposed to non-routine and open problems. This factor has caused a weak relationship between students' HOTS and inductive reasoning.
The 10% difference for the Pearson coefficient correlation value between Treatment Groups 1 and 2 proves that learning using Geogebra can enhance the relationship between HOTS and inductive reasoning. This is because Geogebra provides an environment that allows students to visualise clearly. Besides, students can also observe easily and clearly, find patterns based on several examples, and make generalisations. Indirectly, this helps enhance students' HOTS and their inductive reasoning skills. Learning using Geogebra is claimed to be effective in enhancing students' understanding because it functions well in the process of visualisation that provides students the chance to observe and discover [31] [30] [59] . [43] [46] agree that instilling HOTS in Mathematics should be supported with technology-based educational resources, such as Geogebra. This is because most students find it difficult to understand concepts, make reasoning and solve problems because of their low visualisation capability to illustrate relations between the changes in the graphs shape and the changes in the variable value [46] . With the help of Geogebra, students can visualise and imagine clearly, and further enhance their understanding of mathematical concepts.
Conclusion
Based on the findings of this study, it can be concluded that students' HOTS can be enhanced through inductive reasoning using Geogebra. The findings show that the learning of concepts through an inductive reasoning strategy using Geogebra can stimulate and improve students' HOTS. It was also found that there is a positive relationship between HOTS and inductive reasoning after the students have experienced learning through this strategy. Although the relationship is weak, it can still be enhanced if improvements are made. The research findings show that learning through an inductive reasoning strategy and technology, such as the Geogebra software, can benefit all students regardless of their age and education level [60] . This is because the strategy can stimulate HOTS, gauge interest and encourage students to explore Mathematics. Past studies have shown that some topics in Mathematics are difficult for students to understand because the concept is too abstract, which includes the topic of Graphs of Functions II [61] . Nevertheless, this can be solved by implementing an inductive reasoning strategy using Geogebra in classroom since this strategy is suitable for the learning of concepts. Moreover, the use of Geogebra further provides a visualisation technique. An inductive reasoning strategy is very useful for students to improve their understanding on the concept of Graphs of Functions II because this strategy can be implemented in the classroom to enhance students' HOTS. This strategy can stimulate students' cognitive level to a higher level and help them explore and make generalisations based on the observations of several examples provided. Consequently, this strategy improves students' understanding and helps them make conclusions on a particular relationship [25] [26] . Moreover, Geogebra can help students explore the relation between the variables and the shape of graphs. When students can visually see the relations on their own, it can enhance their learning of concepts and promote thinking at a higher level [60] Students are exposed to situations or forms of construction that are part of the form of graphs of functions to be learned such as bridges, rollers and others. Through student observations in their environment, students are asked to list situations or construction that have a form of graphs function. Students are given 5 minutes to talk to friends. A few students are asked to provide answers and discussions.
Using textbooks, students are exposed to several forms of building construction that are part of the graph functions. Through student observations on the pictures, students are discussing with the teacher about the graph of the function involved. Students also list and discuss with teachers about some examples of situations or construction that have a form of graph function.
Learning Activities (25 minutes)
Step 1: Inductive Reasoning Students are exposed to some examples of linear, quadratic, cubic and reciprocal graphs by drawing graphs on graph paper and creating graphs using Geogebra software.
Using existing knowledge, students are required to complete 1 table by calculating and constructing the graph using the graph paper provided for each type of graph. Next, students are required to complete 4 tables for each type of graph by using spreadsheets, plotting coordinate points and building graphs using Geogebra software.
The graphs should be stored in the specified folder.
Step 2: Inductive Reasoning Students make an observation of some examples and look for patterns and features for linear graphs, quadratic graphs, cubic graphs and reciprocal graphs
Based on the graphs, students are required to observe the pattern of the graphs. Then students are asked to draw conclusions on the characteristics of the graphs. For each type of function graph, the student is required to make a comparison between the characteristics of the other function graphs.
Step 1: Inductive Reasoning Students are exposed with some specific examples of linear, quadratic, cubic and reciprocal graphs by drawing graphs on graph paper. By using existing knowledge, students are required to complete 16 tables and plot 16 graphs on the provided graph paper.
linear graphs quadratic graphs cubic cubes reciprocal graphs
Step
2: Inductive Reasoning Students make an observation of some examples and look for patterns and features for linear graphs, quadratic graphs, cubic graphs and reciprocal graphs
Based on the graphs, students are required to observe the pattern of the graphs.
Step 3: Inductive Reasoning Based on the observation of the examples, the student draws general conclusions about the characteristics of the graphs of linear, quadratic, cubic and reciprocal functions. Students also state their understanding of the differences in characteristics of linear, quadratic, cubic and reciprocal graphs.
Students are then asked to draw conclusions on the characteristics of linear, quadratic, cubic and reciprocal graphs. For each type of function graph, the student is required to make a comparison between the characteristics of the other function graphs. Students are exposed with information available from graphs such as graphs, / intercepts, maximum / minimum points and symmetrical axes.
Students are also exposed to the general form and the highest power x for each type of function.
Using the examples in the textbook, students are exposed about the way to draw linear, quadratic, cubic and reciprocal graphs correctly Students are exposed by several examples of linear, quadratic, cubic and reciprocal graphs and some students are asked to draw the graph in front of the class using the graph board.
From these examples, students review graphic features based on the information that the teacher reveals at the beginning of the lesson.
Exercise Activities (20 minutes)
Step 4: Inductive Reasoning Students review the general conclusions made by completing the exercises provided. If the conclusions are incorrect, then students need to recheck and rebuild new general conclusions.
Based on these examples, students are required to use that knowledge to solve some of the questions as a practice and check the general conclusions made for each type of graph. Students exchange worksheets with friends for review purposes.
Discussions between students and teachers are conducted. Teachers evaluate students' inductive reasoning from activities carried out through assessment rubrics.
Based on these examples, students are required to complete the exercises in the textbook Teacher guides students to solve the questions.
Reflection and Closing (5 minutes)
Students revise general conclusions about the characteristics of the graph and the differences in feature of the function graph.
The student's work should be sent via e-mail for review and comment given depending on the student's work.
Students revise general conclusions about the characteristics of the graph and the differences in feature of the function graph. Student work is collected for review and comments are given depending on student work.
Students revise the characteristics of the graphs learned. Student work is collected for review.
